Mechanisms of hormone-induced desensitization of adenylate cyclase.
Luteinizing hormone (LH) interacts with its plasma membrane receptor to activate the formation of cyclic AMP via the regulatory GTP binding protein (Gs). This is followed by a desensitization of that same hormonal response which is caused by an uncoupling of the LH receptor from Gs. The coupling between Gs and the adenylate cyclase catalytic unit remains intact. Treatment of Leydig and other cell types with phorbol esters mimics hormone-induced desensitization. However, differences between hormone- and phorbol ester-induced desensitization have been found. In testis Leydig cells phorbol esters, as well as uncoupling the LH receptor from Gs, also inactivates the subunit of the inhibitory GTP binding protein (Gi). These studies suggested that activation of protein kinase may be involved in the hormone-induced desensitization of adenylate cyclase. Paradoxically, it has also been found that two inhibitors of protein kinase C, sphingosine and psychosine also inhibited LH-induced cyclic AMP production. These effects were mainly found during the initial stimulatory period with LH. It is suggested that activation of adenylate cyclase may require a protein kinase C-mediated phosphorylation step which is followed by further phosphorylation resulting in uncoupling of the receptor from Gs. No direct stimulation of inositol 1,4,5-trisphosphate (Ins[1,4,5]P3), diacylglycerol and/or activation of protein kinase C by LH in Leydig cells has been demonstrated. An alternative mechanism of protein kinase C activation has been proposed for brain cells, i.e. that involving arachidonic acid activation of protein kinase C instead of diacylglycerol.(ABSTRACT TRUNCATED AT 250 WORDS)